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CLAIMS 



What is claimed is: 



the second digita 



ociating the plurality of characteristics with the first and the second digital 



1 . A method for cross-Jading digital audio, comprising the steps of: 

(a) determiniijgii plurality of characteristics for a first and a second digital audio 

files; 

(b) as^ 
audio files; 

(c) automatically determining an appropriate cross-fading method for the first and 
audio files based upon the plurality of characteristics when the first and the 

second digital aujiio. files are to be cross-faded; and 

(d) ai Ltomatically cross-fading the first and the second digital audio files in 
accordance with he cross-fading method. 



T 



(al) 

digital audio file; 



le method of claim 1, wherein the determining step (a) comprises: 
determining the plurality of characteristics by a user for the first and the second 



3. The method of claim 1 , wherein the determining step (a) comprises: 
(al) automatically decompressing a beginning of the second digital audio file; 
omatically analyzing an envelope of the second digital audio file to 
:n characteristic; 



(a2) au 
determine a fade 



(a3) au tomatically decompressing an end of the first digital audio file to determine a 



RPS9-2000-0112 



-12- 



fade-out characteristic; and 

(a4) automatically analyzing the first and the second c|fgital audio files for others of 
the plurality of characteristics. 

4. The method of claim 1, wherein ^^determining step (a) comprises: 

(al) automatically prefetching and decoding an end of the first digital audio file; 

(a2) automatically determining apt ending characteristic of the first digital audio file; 

(a3) automatically prefetching4nd decoding a beginning of the second digital audio 



file; and 



(a4) automatically determining a beginning characteristic of the second digital audio 



file. 



5. The methoaof claim 1 , wherein the associating step (b) comprises: 
(bl) storing the plurality of characteristics in at least one characteristics file 
associated with the fir/t or the second digital audio file. 



20 



The method of claim 1, wherein the associating step (b) comprises: 
toring the plurality of characteristics in a header or a tag in the first or the 



second digital audio file. 



The method of claim 1, wherein the associating step (b) comprises: 
(m) storing the plurality of characteristics in a temporary memory. 
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8. The method of claim 1 , wherein the automatically determining step (c) 
comprises: 

(cl) comparing an ending characteristic for the first digrfal audio file with a 
beginning characteristic for the second digital audio file; 

(c2) determining the appropriate cross-fading/fnethod based upon the comparing 
step(cl); 

(c3) calculating a fade-out start time eft an ending time for the first digital audio file; 

(c4) defining an envelope for the first digital audio file; 

(c5) defining a start time for the second digital audio file; and 

(c6) defining an envelope for the second digital audio file. 



15 



9. The method of jzlaim 1, wherein the automatically cross-fading step (d) 
comprises: 

(dl) fading ouf or ending the first digital audio file according to an envelope of the 
first digital audio file when a fade-out time or an ending time is reached; and 

(d2) starting or fading in the second digital audio file according to an envelope of the 
second digital audio file when a start time is reached. 



10. / A method for cross-fading digital audio, comprising the steps of: 
20 (a/ determining a plurality of characteristics by a user for a first and a second 

digital addio files; 

(b) associating the plurality of characteristics with the first and the second digital 
audib files; 
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(c) automatically determining an appropriate cross-fading method for the first and 

Pics when the first and the 
gital audio files in 
) (b) comprises: 
characteristics file 
) (b) comprises: 
l tag in the first or the 
) (b) comprises: 
memory, 
etermining step (c) 
1 audio file with a 
ed upon the comparing 
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calculating a fade-out start time or an ending time for the first digital audio file; 
defining an envelope for the first digital audio ifile; 
defining a start time for the second digital addio file; and 
defining an envelope for the second digital audio file. 

15. The method of claim 10, wherein the automatically cross-fading step (d) 
comprises: / 

(dl) fading out or ending the first digital audio file according to an envelope of the 
first digital audio file when a fade-ou/ time or an ending time is reached; and 

(d2) starting or fading in the second digital audio file according to an envelope of the 
second digital audio file when /start time is reached. 

16. A methocz for cross-fading digital audio, comprising the steps of: 

(a) automatically determining a plurality of characteristics for a first and a second 
digital audio files, comprising: 

(m) decompressing a beginning of the second digital audio file, 
/(a2) analyzing an envelope of the second digital audio file to determine a 
fade-in characteristic of the plurality of characteristics, 

/ (a3) decompressing an end of the first digital audio file to determine a fade- 
out characteristic of the plurality of characteristics, and 

/ (a4) determining others of the plurality of characteristics; 

/ (b) associating the plurality of characteristics with the first and the second digital 
ai|Uio files; 
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(C3) 

(c4) 
(c5) 
(c6) 



(c) automatically determining an ap propriate cro ss-fading method for the first and 
the second digital audio files based upon the plurality of characteristics when the first and the 

second digital audio files are to be cross-faded; and 

i 

(d) automatically cross-fading the first and the second digital audio files in 
accordance with the cross-fading method. v-_^t,- ^r=r,x^ :i 



1 7. The method of claim 1 6, wherein the associating step (b) comprises: 
(bl) storing the plurality of characteristics in at least one characteristics file 

associated with the first or the second digital audio file. 

1 8. The method of claim 1 6, wherein the associating step (b) comprises: 

(b 1) storing tne plurality of characteristics in a header or a tag in the first or the 
second digital audio files. 

19. The method of claim 16, wherein the associating step (b) comprises: 
(bl) storing /the plurality of characteristics in a temporary memory. 



20. The mpthod of claim 16, wherein the automatically determining step (c) 
comprises: 

(cl) compj ling an ending characteristic for the first digital audio file with a 
beginning characteristic for the second digital audio file; 

(c2) determining the appropriate cross-fading method based upon the comparing 
step (cl); 
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(c3) calculating a fade-outstar^^ for the first digital audio file; 

(c4) defining ^tm^opo^x the first digital audio file; 

(c5) defining a start time for the second digital audio file; and 

(c6) defining an envelope for the second digital audio file. 

21 . The mejthod of claim 16, wherein the automatically cross-fading step (d) 
comprises: 

(dl) fading 
first digital audio file m 
(d2) starting 
second digital audio 



<J)ut or ending the first digital audio file according to an envelope of the 
hen a fade-out time or an ending time is reached; and 
or fading in the second digital audio file according to an envelope of the 
when a start time is reached. 



fil* 



15 



20 



22. A method for cross-fading digital audio, comprising the steps of: 

iically determining a plurality of characteristics for a first and a second 



(a) automai 
digital audio files, comprising 
(al) 
(a2) 
(a3) 

and 



(a4) 

(b) automati 
second digital audio files 
(c) 



prefetching and decoding an end of the first digital audio file, 
i letermining an ending characteristic of the first digital audio file, 
prefetching and decoding a beginning of the second digital audio file, 



c etermining a beginning characteristic of the second digital audio file, 
;ally associating the plurality of characteristics with the first and the 



automatically determining an appropriate cross-fading method for the first and 
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the second digital audio files based upon the plurality of characteristics when the first and the 
second digital audio files are to be cross-faded; and 

(d) automatically cross-fading the first and the secpria digital audio files in 
accordance with the cross-fading method. 



23. The method of claim 22, whereig/fhe automatically associating step (b) 
comprises: 

(bl) storing the plurality of ch^acteristics in at least one characteristics file 
associated with the first or the secon^digital audio files. 

24. The method of/6laim 22, wherein the associating step (b) comprises: 
(bl ) storing the plurality of characteristics in a header or a tag in the first or the 

second digital audio files. 

25. Theonethod of claim 22, wherein the associating step (b) comprises: 
(b 1 ) storing the plurality of characteristics in a temporary memory; 



26. / The method of claim 22, wherein the automatically determining step (c) 
comprise 

'(cl) comparing the ending characteristic for the first digital audio file with the 
begij/lning characteristic for the second digital audio file; 

(c2) determining the appropriate cross-fading method based upon the comparing 
fcp (cl); 
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(c3) calculating a fade-out startj^ time for the first digital audio file; 

(c4) defining an efwelope for the first digital audio file; 

(c5) defining a [start time for the second digital audio file; and 

(c6) defining ai i envelope for the second digital audio file. 

27. The method of claim 22, wherein the automatically cross-fading step (d) 



comprises: 

(dl) fading ou 



first digital audio file 

(d2) starting 
second digital audio file 



or ending the first digital audio file according to an envelope of the 
wh^n a fade-out time or an ending time is reached; and 
ot fading in the second digital audio file according to an envelope of the 
^vhen a start time is reached. 



ter readable medium with program instructions for cross-fading digital 



28. A compi 
audio, the instructions flor: 

(a) determjping a plurality of characteristics for a first and a second digital audio 

files; 

(b) associating the plurality of characteristics with the first and the second digital 
audio files; 

(c) automatically determining an appropriate cross-fading method for the first and 
the second digital auflio files based upon the plurality of characteristics when the first and the 
second digital audio [files are to be cross-faded; and 

(d) automatically cross-fading the first and the second digital audio files in 



accordance with the 



cross-fading method. 
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29. A computer readable medium with program instructions for cross-fading digital 

audio, the instructions for: J 

/ 

(a) automatically determining a plurality of charartefistics for a first and a second 
digital audio files, comprising: / 

(al) decompressing a beginning of me second digital audio file, 

(a2) analyzing an envelope of the second digital audio file to determine a 
fade-in characteristic of the plurality of characteristics, 

(a3) decompressing an end of the first digital audio file to determine a fade- 
out characteristic of the plurality of characteristics, and 

(a4) determining otjiers of the plurality of characteristics; 

(b) associating the plurpity of characteristics with the first and the second digital 
audio files; I 

(c) automatically (determining an appropriate cross-fading method for the first and 
the second digital audio files based upon the plurality of characteristics when the first and the 
second digital audio filesyare to be cross-faded; and 

(d) automatically cross-fading the first and the second digital audio files in 
accordance with the cross-fading method. 

30. A computer readable medium with program instructions for cross-fading digital 
audio, the instructions for: 

(a) /automatically determining a plurality of characteristics for a first and a second 
digital audio/files, comprising: 

/ (al ) prefetching and decoding an end of the first digital audio file, 
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(a2) determining an ending characteristic of the first digital audio file, 



2 tinst 



(a3) prefetching and decoding a beginning of the second digital audio file, 



and 



(a4) determining a beginning characteristic of the second digital audio file, 

(b) automatically associating the pljirality of characteristics with the first and the 
second digital audio files; 

(c) automatically determining an appropriate cross-fading method for the first and 
the second digital audio files based ilpon the plurality of characteristics when the first and the 
second digital audio files are to be cross-faded; and 

(d) automatically cross-fading the first and the second digital audio files in 
accordance with the cross-fading method. 



31. A system, comprising: 

a first digital audio file; 

a second /digital audio file; and 

a playing device, wherein the playing device determines a plurality of characteristics 
for the first and a second digital audio files, associates the plurality of characteristics with the 
first and the second digital audio files, automatically determines an appropriate cross-fading 
method for the first and the second digital audio files based upon the plurality of characteristics 
when/the first and the second digital audio files are to be cross-faded, and automatically cross- 
fades the first and the second digital audio files in accordance with the cross-fading method. 



RPS9-2000-0I12 



-22- 



